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1)..].  SCIIWNS, S.J. ostro (.11’ 1,/(lalI((lI),  1 { .  S .  lludsoII (Waslli]lg;to]l  SfatC 11.), 1{. A.
\4~(’rII(r  (11.  of ‘I)mas at Austin)

\l’[ lIiIw II I(Iclcld lIIC gravify f i e l d  IIraI lllis kilc~IIlct(l-si7((l l;a1411-c  IossrI I,y cc)lllllitlillg  a radii  I-
qqol,  ~11 ?IWNIIICCI  utliforlll dcllsity(Irriv(xl  :{ 1 )  SIIH]JC II I(Id Cl (11  IIdsoII & ostr(I  1 {)94,  Scicllcc  Y(;:J, ,

(r :{.;)  /,/(’(’,  a,ld all :Issu  IIId 4.[)”(-l Iolll  r{)tiiti(])l  :~l)oll(  tlIr lIl(Idcl’s Iarp,csl llIottIellt  o f  ilkcrt ia. ‘I’ll ill

li(l(l cal I II(L cx])rcsscd ill closrd forltl w a ]~olyt[cdr(lli  (Ir ill lcrIIIs ofsiat]dard  ~ravitatio]lal  IIfirillollic
Cor[lici(,ltls,  i s  lIIC lj:lsis  for Cxj)l(lrillg  llIe silty of (Jrl)its IICa I tlIc astcloid aIId for cx:illli]lill~,
trtlicc(ori(w  of illl]~tici  cjccta.  A  ,lacol)i  iIItcgIal  i s  defillcd  for this ])IOIJICIII aIId lIas IICCII IIscd to
p,cIIcIalc YcIc,  velocity s u r f a c e s  for tlIc as(cmid.

11’(1111  SyIICl  IIOIIOIIS  circlllar  orl)itsj all CIOS(’  10 lIIC C(ll121toJ’iill  ]JlallC  ~11(1 SC])~l’~t((l  1)~ r’~~llgllly  9(1
~lcp,r(w  ill loll~,itlldr, cxis( I)llt arc ulIstal Jlc. ‘1’llcrcf(,rc  (laslalia cxllil)its  ‘I’yl Ic I I  g r a v i t a t i o n a l
(Iyllalllics  al IoIIt it (Scl  Icrres 1$)94. “l)yllaltlics  al)ou(  ulliforttlly rwtfi(i[lg lri-axial ellil)soids”,  lcarus,
\lc)l  ] ](), N(, ]): ~lil~~(  ~)rt,i(s  ~~,jt,tri,[ ~{.~ IiICaII  r’:i(]ii :IJ’C  II  IIsi,a!I](’  ~lld  Citll(’1  CJ’iiS]l  [lllto  t]l(’ SUlfdCC

or (Y+c;II)c, A  Jacol)i  lIIt(p;Ial  i s  (lc(ill(xl  for this  }IKII)ICIII  ~~11(1 lIas II CCII u s e d  lcI  g,ctlcratr  mm wloci~y
SIIIfarCS for IIIC astrr(~id,  Sla})lc  orl,its lIavr  lJ(CII folllld  tlIal  c(I1l I( witllill  llIclrrs  o f  tllc sllrfacc  alId
l)crhis( illdclillitcly  uII(lrI  tlIc gravitatio]lal  altcaclio]l of (~tistalia  aloII(.. A l l  [IICW.  S!: IIJIC  ml~i(s  iil~
rftro~radc ;IIId CI(ISC  (o lIIC e q u a t o r i a l  j)la)Ic. ‘J’]Ic IIlillillllllll  ])cria],sis  of stal)lc o]l,its illcrc:lscs  a s
lII(s  itlclillali[)ll  raIIgcx  fKIIII  180 to ( )  (1(.grccs, \vl  Icrc all  d i r e c t ,  IIcar-circll]ar,  cqllatorial  oll)its  wit}lill
I  .7[)  l; III of tlIc iisteroid ccIIl(sr  of II IaSS  .aI1]IcaI  10 lIc III Istdl Ilc aIId citllcr  csca]jc frolll tllc as{crvid
witllill  dnys OY crasl I olI lIIC a s t e r o i d  s u r f a c e .

AIIy MICI; (jcctc(l  frolll aII  il[l])act  CVrIIt w i l l  citllcr ICI II III I(I IIIC slllfil~(, ctltc] a stal)lc  olljit  al]ollt
lIIc astcrc~id,  C)l  cwca})c.  ‘1’11(s  actllal  tl:ljcc’t(,l’y w i l l  dC], Clld  (111  Sll  J’fil C(’ ]ocatioll  aIId i[[itifil  sIIcd altd
(Iir(ctioll. I“or illl~  ]Joillt, \vc  call calculate  1}1( S])c’(d  ?>/{, I)clc)w wllicll  c.jccta  dcfitlitcly  w i l l  rctllrl  I
10 tllr ?Isl(roid,  rcga  Idl(sss of I: II IIICII  (Iircctioll;  alI(l  ilIc s])c((l  ?]:, al~ovc  }vllic-11  cjccta w i l l  dditlilely
WCdI~C,  KWIJXIIW  of la II IICII dirccti(lll. llotl I IIJ{  aIId  ~,~,j  \J211y ()\’(1 (lastalia’s  s u r f a c e ,  as does tlIe

illt(rval  IJ)J : l~l;  71]{.  .~),{  >  (). ()~ ]11/s  C’vclywllc’lc til I(l is  as IIigll as  ( ) .4  111/s  ill SOIIIC l(]catiol]s.
‘f>,,; <  I ,ofi 111/s CVC’ly  W’]ICJ’($  :111(]  iS aS  ]()}v  aS ().8 JJ1/S  i l l  SOJI1(.  ]()(’:~ti()JIS.  7JI) < ( ) . 9  111/s c’\’cJ’yw’llcJ’c,

A(l(liti(,lliil  calc~ll;ltiolls  arc cxl)cctml  t o  rdillc  tlIw’  collstr:lillts.

‘1’IICIC i s  1 1 0  c l e a r  tralls])ort  IIlccllallisill  lIctwccJI tltc aslcroid)s  sllrfacc ~11(]  St~ll]C,  (]i J’CCt,  JICaJ’]~

(U(l[lator;a]  orl)ils.  SIICII  a JIlcc]lallislll wwu]d  rqllirc  cit]lcr  a c]laotic  ]):ttll al~out,  tllc astcmid (wllicll
IV(IIIld  llilV(’  a low  I)rol)al)ility  of occuritlp,  atId a  llig,ll l)rol)al)ility  of crashing  OJ csca]~illg)  0] tllircl-

I)()(ly  }mlllll)atio]l  forces.  ll(l\\’cw’J’, it i s  ])ossill]c  f o r  sol IIc c’jccta (0 l~c  la[IJIcl  Ic(l  into  st{tl)le  orl)its.

‘I’l Ir II I(IS1  Iili(’ly  sllcl I orl~its  arc rrtrcIf,radc  lvitlt  JTsl)cct  10 tllc  ?Mtcl’oid  rotatio]l  lIOIC,  tllc cj(Ct?l

[Jtll:lllalil]g  fJX)JJI  tllr  vicinity of tllc l(IIIgeI  CII(IS of lIIC asteroid w i t h  sl)ccds of x ().9  JII/S.  ‘I’l Iesc

orl)its  (’illl  c(~JII(’ arl~ilrarily  c l o s e  10 tllc loJIg cJIds  of tlIr aslctcjid.


